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A pharmaceutical compla^tion in the form of tablets or capsules which constitutes 
an oral controlled drug delivery systbqnf comprising a drug, a gas generating component, a 
5 swelling agent, a viscolyzing agent, and op^onally a gel forming polymer, said 

pharmaceutical composition providing a combinbt(pn of temporal and spatial control of 
drug delivery when ingested by a patient. 


i. ~(- 


2f;j The pharmaceutical composition of claim 1 wherein the drug is selected from the 
0 gjfS>up consisting of therapeutic, chemotherapeutic, antibiotic, anti-cancer, anti-fungal, anti- 
f Oirial, anti-ulcer, anti-viral, anti-gout/ cardiovascular, anti-inf lahimatory, respiratory, 
irfi^unosuppressant and If^^^^ 

The pharmaceutical/composition of claim 1 wherein the drug is selected from the 
15 group consisting of^ciprofloxacin7)acyclovir, diU^ and their 


pharmacGutically acceptable salts and esters. 


20 


4. The pharmaceutical compoajtion of claim 1 wherein the drug is present in an amount 
ranging from about 0.5 mg to 120q mg. 

5. The pharmaceutical compositiom of claim 1 wherein the gas generating compon nt is 
a sulfite, a carbonate or a bicarbonate salt. 
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6. The pharmaceiJ^ical composition of claim 1 wherein the gas generating component is 

selected from the group consisting of sodium bicarbonate, potassium bicarbonate, sodium 

■ ■ ■ \' 

glycine carbonate, caiciu^ carbonate; sodium sulfite, sodium bisulfite, and sodium 
metabisulfite. 

7. The pharmaceutical composition of claim 1 wherein the gas generating component is 
a gas couple comprising a gas generating salt and an edible organic acid or a salt of an 


edible organic acid. 

--tt ~^ ^' ■ 


10 8iJ The pharmaceutical composition of claini 7 wherein the edible organic a^^^ 

sdlicted from the group consisting of citric acldr ascorbic acid, tartaric acid, succinic acid. 


fqjf^aric acid, malic acid, nrialeic aciq, glycine, sarcosine, alanine, taurine, and glutamic acid. 

•fj: ' 

9« ] The pharmaceutical compositiott of claim 1 wherein the gas generating component 
15 comprises about 5% to about 50% by weight of said 

10. The pharmaceutical composition of cJaim 1 wherein the gas generating component 
c mprises about 10% to about 30% by weight of said composition. 

20 11. The pharmaceutical composition of claim\l wherein the swelling agent comprises ai 
superdisintegrant. 
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12. The pharmaceutical con^position of claim 1 wherein the swelling agent is sdiected 
from the group consisting of cross-linked polyvinylpyrrolidone, cross*linked sodium 
carboxymethylcellulose, and sldium starch glycolate. 


.5 13. The pharmaceutical composition of claim 1 wherein the swelling agent comprises 
about 5% to about 50% by weight of said composition. 


1S|. The pharmaceutical composition of claim 1 wherein the swelling agent comprises 


abput 10% to about 30% by weight of said composition; 


10 li 


1l5. The pharmaceutical composition of claim 1 wherein the swelling agent comprises 
afcfeut 10% to about 20% by weight of said composition. 


td. The pharmaceutical composition of clairri 1 wherein the \/iscolyzing agei^ comprises 
15 a carbohydrate gum. 


17. The pharmaceutical composition of claim 1 wherein the viscolyzing agenC is selected 
from the group consisting of xanthan gum, tragacanth gum, gum karaya, guar gum, and 
acacia 


20 


18. The pharmaceutical compositi n f claim 1 wherein the ^colyzing ag nt compris s 
about 0.1 % to about 30% by weight of said composition. 

44 \ 
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19, The pharmaceutical composition of claim 1 wherein the viscolyzing agent comprises 
about 0/1 % to about 1 0% by weight of said 00^ 

20. The pharmaceutical composition of claim 1 wherein the viscolyzing agent comprises 
5 about 0.1% to about 7% by weigra of said 


21 . The pharmaceutical CQmposi^on of claim 1 wherein the gel forming polymer 
cdfnprises a water soluble salt of at\least one polyuronio acid. 

10 22^ The pharmaceutical composition of claim 1 vyherein the gel forming polymer 
coinprises an alkali metal salt of alginie acid or pectic acid. 


2^1 The pharmaceutical composition of claim 1 wherein the gel forming polymer Is 
sifbted from the group conislsting of sodl[um alginate, potassium alginate, ammonium 
15 alglnate/and mixtures thereof. 

24. The pharmaceutical composition of c^laim 1 wherein the gel forming polymer 
comprises about 0. 1 % to about 20% by wdight of said composition. 

20 25. The pharmaceutical composition of cisnm 1 wherein the gel forming polymer 
comprises about 0.1 % t ab ut 10% by weight of s.aid composition. 
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mbosition of claim 1 


26. The pharmac utlcal c mlaositlon of claim 1 wherein the gel forming polymer 
comprises about 0.5% to about\5% by weight of said composition. 


27. The pharmaceutical composition of claim I further connprising an additional 
5 hydrophilic water soluble polymer.] 

28. The pharmaceutical composi^on of claim 27 wherein the additional hydrophilic wat r 
sokible polymer is hydroxypropyl md[thylcellulose, hydroxypropylcellulose, polyacrylic acid, 
of- inlxtures thereof. 

10 -'M 

• ' H ■ • ■ 

^ . The pharmaceutical compositiori of claim 27 wherein the additional hydrophilic water 

sii^uble polymer comprises about 0.5%\to about 20% by weight of said composition. 

■'■4 

3(1. The pharmaceutical composition df claim 27 wherein the additional hydrophilic water 
1 5 soluble polymer comprises about 0.5% t6 about 1 0% by weight of said composition. 


31 . The pharmaceutical composition of filaim 27 wherein the additional hydrophilic water 
s luble polymer comprises about 0.5% to apout 5%, by weight of said composition. 

20 32. The pharmaceutical composition of cla^m 1 in the form ofajablet^ 

with a rapi dly dissolving water so jufelfiJilmj^^ po!ynriej :.or a rapidly dissolving 



pharmaceutical excipient. 
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33^ A pharmaceutical, compositlonHn the form of tablets or capsules f r the controlled 
d livery of a drug, comprising the drug inW amount suitable for sustained release to a 
patient about 5 to about 50% by weight of a^s generating component, about 5 to about 
50% by weight of a swelling agent, about 0.1 % to^out 30% by weight of a viscolyzing 
5 agent, and optionally about 0.1 % to about 20% by wei^ of a gel forming polymer. 


34. The pharmaceu^cal composition of claim 33 wherein the drug is selected from the 
gjflup consisting of ciprofloxacin, acyclovir, diltiazeni, rar>itidine, captppril, and their 

■ -i^^ ■ . ■ : ' \-' \ ■•: \. ' ■ • ■ ■ ■, ■ ■ / 

pi^rmaceutically acceptable salts and esters. 


10 ;j 


3S. The pharmaceutical cimpositlon of claim 33 wherein the drug is present in an amount 
ringing from about 0.5 mg 10 1200 mg. 


'is 
f'J 


ii. The pharmaceutical combosition of claim 33 wherein the gas generating component is 
1 5 a sulfite, a carbonate or a bicarbonate salt. 


37. The pharmaceuticar composition of claim 33 wherein the gaS generating component 
is selected from the group consisting of sodium bicarbonate, potassium bicarbonate, 
calcium carbonate, sodium sulfite, Imodium bisulfite, sodium metabisulfite, and sodium 
20 glycine carbonate. 
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38- The pharmaceutical composition of claim 33 wherein the gas generating compon nt 
includes an acid source whicli comprises about 0.5% to about 1 5% by weight of sard 
composition. 

5 39. The pharmaceutical composition of claim 38 wherein said acid source comprises an 
edible organic acid, a salt of ain edible organic acid, or mixtures thereof . 

The pharmaceutical composition of claim 33 wherein the swelling agent Is selected 


. ffdm the group consisting of cross-linked polyvinylpyrrolidone, cross-linked carboxy- 

■■d ^' ■ ''■:--v ■■■■■■■ ■■■■■■'•^ ■■■ ■■■■-^ ■ ■ : ' 

10 rn^thylcellulose sodium, and sodium starch 

41. The pharmaceutical compositiomof claim 33 wherein the viscolyzing agent, is 

s'i^ected from the group consisting of xanthan gum, tragacanth gum, gum karaya, guar 

. .... . . 

giibi, and acacia. 


15 


42. The pharmaceutical composition of] claim 33 wherein the gel forming polymer is a 
water soluble salt of one or more polyuronic acids. 


43. The pharmaceutical composition of qlaini 33 wherein the gel forming polymor is 
20 sodium alginate. 
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44. The pharmaqeutical composition of claim 33 further comprising about 0.5% to about 
20% by weight of additional hydrophilic water soiuble polymer. 

45. The pharmaceutical composition of claim 44^ wherein the additional hydrophilic water 
5 soluble polymer is selected from the group consisting of hydroxypropyl methylcellulose, 

hydroxypropylcellulqsei polyacrylic acid; and mixtures thereof . 

4^ The pharmace|utical composition of claim 33 in the form of a tablet which is coated 
wiih a rapidly dissolving water soluble film forming polymer or a rapidly dissolving 


1 0 ph^rrhaceutical excip 


ent. 


A orice daily formulation for th6 controlled release of ciprofloxacin comprising a 
Pll^armaceutically effective amount of ciphofloxacin, about 0.2% to about 0.5% sodium 
alginate, about 1.0 to about 2.0% xanthan gum, about 10.0% to about 25% sodium 
15 bicarbonate, and about 5.0% to about 20% cro^inked polyvinylpyrrolidone, said 

percentages being w/w of the composition, whgj^h^tne weight ratio of sodium alginate to 
xanthan gum is between about 1:1 to about 1:10. 


48- The formulation of claim 47 comprising 69.9% ciproflo^xacin base, 0.34% sodium 
20 alginate, 1.03% xanthan gum, 13.7% sodium bicarbonate, 12,ls% cross-linked 
polyvinylpyrrolidon , and optionally other pharmaceutical excipients 
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49. The formulation of clairr^47 in the form of a tablet or a capsul 

50. The formulation of claim 47 which is^eoated with a pharmaceutically acceptable film 
forming polymer or a pharmaceutical exciplent. 


Q 
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